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GEORGE L. K. MORROW, OF DETROIT, MICHIGAN. -

FURNACE.

SPECIFICATION forming part of Letters Patent No. 602,643, dated April 19, 1898.
Application filed March 6, 1897, Serial No. 626,336, (Mo model.) ’

To all whom it may concern:

Beit known thatI, GEORGE L. K. MORROW,
a citizen of the United States, residing at De-
troit, in the county of Wayne and State of
Michigan, have invented certainnew and use-
ful Improvements in Furnaces, of which the
following is a specification.

My invention relates to improvements in
furnacesespecially adapted for steam-boilers;
and it especially relates to that class of fur-
naces known as ‘‘smokeless’ furnaces.

T'he objects of my invention are to provide
means for furnishing the fuel to the furnace
in a regular and uniform manner, to provide
for furnishing the necessary oxygen to sup-
port combustion and consume the smoke,
and, in general, to improve upen furnaces of
this class so as to render them more simple in
construction and economical in operation. T
accomplish these objects by the construc-
tions shown in the accompanying drawings,
in which—

Figure 1 is a front elevation of a furnace
embodying my invention, part of the front of
the same being removed to more clearly illus-

‘trate the constructionsthereof. Fig. 2isalon-

gitudinal sectional view of a portion of the
same, showing the feeding and air-supplying
devices. Fig. 3 is a plan view of part of the
same, some of the parts being shown in section
to more clearly illustrate the working parts.
Figs. 4 and 5 are detail views of a portion of
the driving devices for the feeding devices.
Kig. 6 is a longitudinal sectional view extend-
ing throughoneofthefeeding-conveyers. Fig.
71sa planview of the conveyerremoved. Figs.
> and 9 are details of the thrust-bearings for
the same. Fig. 10is a partial transverse sec-
tional view of the furnace and the feeding
devices.

Like partsarerepresented by similar letters
of reference in the several views.

In the said drawings, o represents the fur-
nace proper, which may be of any suitable
size or shape and provided with the usual fire
loor or doors ¢’ at the front and also prefer-
ably formed with an arch a? of fire-brick or
stmilar material, which extends over the fur-
nace proper. The grate-bars «® are prefer-
ably placed at an angle and extend inwardly

| nace and rest upon any suitable support ¢

at the bottom in a well-known manner.

At each side of the furnace and extending
longitudinally along the same is a conveyer-
box or feed-box b, which is preferably sup-
ported at suitable intervals by supporting-
stands b, which may be connected at the out-
side by boiler-plate or similar sides b* to in-
close the ash-pit and furnace and thus con-
stitute a part of the furnace-walls. The con-
veyer or feed box 0 is provided near the top
and at one side with an opening b3 which
stands above and at the side of the upper-end
of the inclined grate-bars a’. Theside of the

conveyer-box is provided with a ledge or shelf

6%, having thereon a longitudinal rib ® which
extends along said ledge or shelf and projects
upwardly for a slight distance into the con-
veyer-box or the discharge-opening 03, The
side of the ledge or shelf is formed inclined
or beveled, as shown at 0% the back of the
grate-baratits upper end being similarly bev-
eled or inclined, as shown at a* to rest in
contact with this part of the conveyer-box
and be supported thereby. This peculiar
construction of the inclined surfaces, which
are arranged at an angle to a horizontal as
well as a vertical plane, issuch that the grate-
bars are supported on an inclined surface
substantially in the plane of the bars, and
any changein the length of the grate-bars by
expansion or contraction permits the upper
end thereof to simply movealong the inclined
surface 0° without in any way interfering
with the operation of the feeding devices
hereinafter to be described. |

There is arranged in each of the conveyer
or feeder boxes b a feeding-conveyerc. This
conveyer extends throughout the entire
length of the feeder or conveyer box and into
the hopper d, which forms a continuation of
sald box and which is bolted or otherwise se-
cured to the furnace-front. The hopper dis
supplied with a door d’', hinged at ¢? and
adapted to turn downwardly when opened, as
indicated in dotted lines in Fig. 6, to protect
the driving-gear of the conveyerin the man
ner hereinafter more fully specified. |

The conveyer is formed of a peculiar and
novel shape. It preferably consists of a

and downwardly from the sides of the fur- | sleeve or hub ¢, having on the outside there-
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of screw-flanges c¢? which extend from one
end of the hub or sleeve to the other. DBe-
cinning at the hopper end of the conveyer

the hub or sleeve is of substantially uniform-

diameter until it passes into the conveyer-
box proper. The screw-flanges are also of a
substantially uniform diameter within the
hopper portion and of a larger diameter than
those in the feeder or conveyer box proper.
The communicating conduit between the hop-
per d and the conveyer-box 0 is formed with

a contracted neck or throat 67, the approaches

thereto being inclined in each direction, as
clearly shown in Fig. 6, so that the interior
of the conveyer-box is larger than the en-
trance thereto, thus forming a clearance for
the fuel as it enters the conveyer-box. The
conveyer is at the same time materially re-
duced at this point, so that its carrying ca-
pacity is reduced. Irom this point on into
and through the conveyer-box the conveyer-
flanges remain of a uniform diameter, while
the conveyer hub or sleeve ¢’ is gradually in-
creased in diameter until 1t corresponds to
the diameter of the flanges at the end of the
conveyer,when the screw-flangesubstantially
disappears. This,itwill be seen, forms ama-

terially-decreased carrying capacity of the
conveyer at a point opposite the front of the

furnace, from which point on the carrying ca-
pacity of the conveyer is decreased gradually
and uniformly until it reaches a point oppo-
site the rear of the furnace. To provide for
the proper clearance of the coal or other fuel

fed thereby between thesides of the conveyer-

box and the conveyer hub or sleeve, I also
form the conveyer-box of a gradually-increas-
ing diameter from front to rear, so that the
bottom line of the conveyer-box, as well as
the bottom of the conveyer-hub, is arranged
at an angle to the centerline of theconveyer.
This peculiar arrangement and construaction
I have found to produce a uniform and even
distribution of the coal or other fuel fed by
the conveyer from the hopper d through the
opening b2 into the furnace and onto the in-
clined grate-bars ¢® thereof. . |
Forsupporting and driving the conveyers I
preferably employ a square shaft ¢®,which ex-
tends through the hub or sleeve and isturned
down at each end to form spindles or jour-
nals ¢t . Of these the journal ¢*is mounted
in a suitable bearing 0° formed at the rear
and preferably cast onto the conveyer-box b.
The jourual ¢’ has a bearing in front of the
hopper d, and has alsomounted loosely there-
on a worm-gear ¢®, and secured rigidly thereto
on the outside of said worm-gear a clutch-

- collar ¢ of square or other polygonal form.

6o

This clutch-collar ¢’ is provided adjacent to
the worm-wheel ¢® with a series of ratchet-
teeth ¢%, and there is secured to the web or
other portion of the worm-gear c®* a pawl ¢’,
which normally engages one of said ratchet-
teeth and is held into engagement therewith
by a spring ¢!, Hach of the worm-gears is
normally engaged by a worm ¢!, mounted on

| a transverse shaft ¢'?, which extends across

the furnace-front and receives power irom

any suitable source of supply. Each of the~

worms ¢! is preferably mounted loosely on
the shaft and has at one end a clutch c%,
adapted to be engaged by a clutch-collar ¢*,

70

which issplined to the shaft, so to turn there-

with, but is capable of being moved longi-
tudinally by a lever ¢ to throw the worm
out of gear, so that either of the conveyers
may be disconnected from the driving-shatt
c® and thus temporarily stop the feeding of
either of said conveyers, if desired, while the

shaft continues to rotate. The arrangement-

of the pawland ratchet between the conveyer-
shaft proper and the worm-shaft, in connec-
tion with the square ‘or polygonal-formed
clutch-collar ¢8, permits the worm to be turned
by hand through the ageney of a suitable
wrench fitted on said collar, if desired, while
the worm-gearsremain stationary. By throw-
ing the pawl out of engagement with the
ratchet-teeth the conveyer may be rotated in a
reverse direction, so as to withdraw the coal
or otherfuel from the conveyer-box should oc-
casion demand. |

1t will be understood from the above de-
seription that the coal or other fuel placed in
the hopperisfed uniformly and continuously,
if desired, into the conveyer-box and thence
onto the ledge or shelf 6* and into the open-
ing b% into the furnace proper. The fuel as
it comes gradually and uniformly from the
conveyer-box will be coked upon the shelf
bt, and as it is coked it will gradually be
forced into the furnace. To provide for con-
suming the smoke and gases driven out by
the coking process, I form above and slightly
in front of the opening 0°a series of twyerse.

-

' These twyers e communicate with and are

substantially a partof an air trunk or box ¢/,
which is arranged above and along the con-
veyer-box b. In forming the conveyer-box
I provide at suitable intervals supporting-
flanges or feet b8, which rest upon the stands
b'. The upper portion of the conveyer-box
is provided with a corresponding flange 07,
which extends above and throughout the
length of the conveyer-box to form a support
for the furnace-wall.
conveyer-box is formed in two parts, of which

the air box or trunk ¢ constitutes an essen-

tial feature. The box proper is constructed
with a projecting lip or projection 6 and a
vertical flange b, rising from a point adja-
cent to said lip or projection 6 to a point
above the wall-supporting flange 6°. The air-
box ¢’ has a hook-shaped projection ¢?, which

engages with the lip or flange D and is pro-

vided with a web or flange ¢, which rests in
contact with and is adapted to be bolted to
the flange 0. This air-box, which completes
the support for the furnace-wall, also con-
stitutes the top of the front portion of the
conveyer-box.
where it extends down tothe twyers, isformed

' at an angle and constitutes a skewback to
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support the arch a®. At intervals the air-
trunk is provided with openings e! through
the mefal parts, which openings are closed
by the brick of the arch «?, so that the brick
forms a portion of the wall of the alr-trunk,
and as the brick becomes heated it imparts a
portion of its heat to the air passing through
the trunk, so as to heat the air before it is dis-
charged from the twyers. |

Immediately above the air-box ¢’ and pref-
erably formed in the wall of the furnace is
an air-conduit ¢°, which extends along the
entire length of the air-box ¢’ and communi-
cates through a vertical flue e® with a regis-
tere’inthe furnace-front. (SeeFig.1.) The
furnace-front is preferably provided with a
register ¢, which communicates through a
flue ¢°, passing through the walls of the fur-
nace-front, with the air-box e. The flue or
condult ¢’ also communicates with the air-
box ¢’ at the rear, as shown in Fig. 6, the said
flue or conduit being extended downwardly
past the end of the air-box, which is open at
the rear, the said conduit being extended so
as to form a chamber ¢ at the rear and
around the conveyer-box b, as shown in Fig.
6. It will be seen that the quantity of air
admitted to the twyers may thus be regulated
by the registers ¢’ and €. At the same time
the air, passing through the furnace-walls,
becomes heated before reaching the air box
or trunk and is further heated by the pecui-
1ar construction of said air box or trunk in
connection with the furnace-arch.

Occasions may arise when the feeding of
the fuel by the conveyers may be stopped for
various reasons with a fire in the furnace,
and if 1t should remain stopped for anylength
of time the fire will communicate with the
coal In the feeding-box. To obviate this, I
provide in the furnace-front, at a point ad-
Jacent to thefront end of the shelf b4, an open-
ing f, preferably provided with a door 7', and
I provide in the furnace-front a passage 12,
extending on a level with said shelf from said
opening to the coking-chamber in the front
of the conveyer-box. This permits the in-
sertion onto said shelf of a flat bar, which,
engaging with the rib 0% may be made to pass
over the surface of said shelf and remove the
coal from the coking-chamber above said
shelf into the furnace. By turning the con-
veyer-shaft in a reverse direction in the man-
ner hereinafter described the coal within the
conveyer-box can be withdrawn into the hop-
per, and thus the danger of igniting the coal
in the conveyer-box will be obviated.

T'o assist in removing the coal from the
conveyer-box in case the occasion should de-
mand, as before stated, I preferably form in
theend of the conveyer hub or sleeve a groove
or channel ¢, which extends backwardly a
short distance from the end of said conveyer,
S0 as to form a rib which is practically a con-
tinuation of the screw-flange of said conveyer.
This channel assists in engaging any coal or
fuel which is at the end of the conveyer-box,

%

L

3

S0 as to start it backward along the conveyer,
and thus withdraw it from the conveyer-box
when the conveyer is turned in the opposite
direction.

To provide for removing the conveyers, or
either of them, as occasion may require, I con-
structthe hopper-front with a removable plate
d?, eircular in form and adapted to close an
opening of a slightly greater diameter than
the greatest diameter of the conveyer flange
or flight. This plate is preferably bolted or
otherwise removably secured to the hopper,
and when the same is removed the conveyer
may be withdrawn from the conveyer-box for
repairs or otherwise. The conveyer-hub is

preferably formed at the front with a beveled

projecting flange d* which lies adjacent to
sald plate, and between this flange and the
plate I provide a series of antifriction-balls
d®, adapted to operate in a ball-race df in a
well-known manner to receive the thrust of

the conveyer and reduce the friction between

the parts. |

It is thought that the full operation of the
device will be understood from the above de-
scription. The coal is fed into the hopper,

and as the conveyers revolve it is carried into

the conveyer-box and by reason of the pe-
culiar shape of the hopper is uniformly and
evenly distributed into the coking-chamber
formed at the front and top of the conveyer-
box and between the shelf and twyers. The
arrangement of the air-supply, at all times
under the control of the operator and by which
the airis heated before passing into the twy-
ers at a point immediately above the coking-

chamber, produces a combustion which con-

sumes the smoke and gases, while at the same
time the feeding-conveyers deliver-the coal

75
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onto the inclined grate-bars, thereby diver-

ging it to the cenfer of the furnace as it is

consumed, so that the refuse may be readily
discharged from said furnace in a suitable
manner. -

By the arrangement of the shelf and the
adjacent opening as described the partially-
coked orfresh coal may be discharged by hand
appliances from the coking-chamber into the

furnace and the coal in the conveyer-box re-

moved through the hopper by reversing the
action of the conveyer by hand or otherwise.

Thearrangementof the hopper-door, which
turns down when the hopper is opened, so as
to protect and inclose the feeding worm and

I10O

115

120

gear, protects the driving mechanism from

dust and dirt,which might otherwise dropinto
the same as the fuel is supplied to thehopper.

Having thus described my invention, I
claim— |

1. Inafurnace,inclined grate-barsextend-
ing upwardly and outwardly toward the sides
of said furnace, a feeding device arranged on
each side of said furnace on the outside of
and adjacent to the upper ends of 'said in-
clined grate-bars, said feeding device consist-
Ing of a screw conveyer arranged in a con-
veyer - box extending longitudinally along

125
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said furnace, said conveyer being gradually
increased in diameter to reduce the carrying
capacity, while the conveyer-box is increased

in diameter to form a substantially unitorm
clearance, and a coking shelf or chamber be-

tween said conveyer and grate-bars, substan-
tially as specified. | o

9. Thecombination with theinclined grate-
bars, of a feeding-conveyer having a central
hub or sleeve of a gradually-increasing diam-
eter and the conveyer flights or flanges of a
uniform diameter, and a conveyer-box of
oradually -increasing diameter, of a coking
shelf or chamber arranged between sald con-
veyer and said inclined grates, substantially
as specified. |

3. The combination with theineclined grates,
and a screw conveyer, a conveyer-box in
which said conveyeris located, a coking shelf
or arch between said conveyer and the grates,

a stationary rib or ledge on said shelf, and an

opening adjacent to the end of said shelf or
arch, substantially as and for the purpose
specified. _ "

4. In afurnace,the combination with a con-
veyer-box extending into or adjacent to said
furnace, a hopper located on the outside of
said furnace, a contracted neck or throat be-
tween said hopper and conveyer-box, said
conveyer being formed with flights of a uni-
form carrying capacity at a point opposite the
contracted throat, at which point thecarrying
capacity is reduced by reducing the diameter
of said flights, the carrying capacity of said
conveyer being further reduced by gradually
increasing the diameter of the central hub or
shaft of said central conveyer while the di-
ameters of the flights remain uniform, sub-
stantially as specified.

5. The combination with a conveyer-box, a
conveyer mounted therein, said conveyer hav-
ing flights of a uniform diameter in said boX,
the central hub or shaft of said conveyer be-
ing gradually increased in diameter to reduce
the carrying capacity, the conveyer-box be-
ing increased in diameter to form a substan-
tially uniform clearance between the bottom
of said conveyer-hub and the bottom of said
conveyer-box, substantially as specified.

6. The combination with the conveyer and
the conveyer-box, of a hopper as described,
cear arranged on the end of sald hopper for
driving said conveyer, and alid or door hinged
to said hopper above said gear and adapted
to turn down and form a cover for said gear,
snbstantially as specified.

7. The combination with the conveyer and
a conveyer-box, of an air-trunk, one wall of
which constitutes a portion of said conveyer-
box and the other wall a support for a fire-
arch, the engaging surfaces of said air-trunk
and conveyer-box being formed with inter-
meshing devices as described, and twyer-
openings in said air-trunk arranged slightly
above and in front of the discharge from said
conveyer-box, substantially as specified.

- 8. The combination with the inclined grates, | Ing said gear,

| |
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‘a conveyer-box arranged adjacent to the up-

per end of said inclined grates, a conveyer
havinga gradually-reduced carrying capacity
in said conveyer-box, a coking shelf or cham-
ber between said conveyer and said grates,
arib or ledge between said conveyer and shelf
and opening adjacent to the end of said shelf,
an air-trunk, one side of which forms a por-
tion of said conveyer box or chamber and
twyer-openings from said air-trunk immedi-
ately above and in front of said coking-cham-
ber, substantially as specified. |

9. In a furnace having inclined grates and
a fire-arch as described, a feeding device ar-
ranged between said grates and arch, an alir-
trunk having twyer-openings adjacent tosald
arch, said air-trunk being adapted to support
said arch and having the walls thereof cut
away to form a heating connection between
said arch and air-trunk, substantially as speci-
ned. .

10. The combination with the feeding-con-
veyer and the conveyer-box, a shaft extend-
ing through said conveyer-box, a gear jour-
naled on said shaft, a cluteh-collar secured
to said shaft adjacenttosaid gear and having
ratchet-teeth asdescribed, and a pawladapted
to engage and disengage said ratchet-teeth,
substantially as and for the purpose specified.

11. The combination with the feeding-con-
veyer and its supports, a worm-gear journ aled
loosely on the conveyer-shaft, and a worm to
engage said gear, a ratchet-wheel secured to
said shaft, and a pawl to engage said ratchet,
substantially as and for the purpose specified.

12. The combination with the feeding-con-
veyer and the coking-chamber adjacent there-
to, an air-trunk having twyer-openings ar-
ranged adjacent to said ecoking-chamber, air-

through the furnace-walls so as to communi-
cate with the opposite ends of said air-trunk,
and means at the furnace-front for regulating
the openings to said flues, substantially as
specified. , -

18. The combination in a furnace with the
conveyer and the conveyer-box, an air-trunk
arranged adjacent thereto having twyer-
openings as described, an air-flue extending
from the furnace-front through the furnace-
walls and adjacent to said conveyer to an air-
chamber formed at the rear of said conveyer-
box, and an opening from said air-chamber
into the air-trunk, substantially as specified.

14. The combination with a conveyer-box
and a hopper as described, a conveyer extend-
ing through said box and into said hopper and
having a shaft journaled at the respective
ends in said conveyer-box and hopper, a gear
mounted adjacent to said hopper and turning
loosely on said shaft, a clutch-collar secured
to said shaft adjacent to said gear and hav-
ing ratchet-teeth as deseribed, said clutch-
collar being formed with polygonal sides to
receive a wrench, a pawl on said gear to en-
cage said ratchet-teeth, and means for rotat-
substantially as specified.

flues extending from the furnace-front and
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15. The combination with the conveyer and
a conveyer-shaft,a worm-gear arranged loosely
on said shaft, a ratchet-wheel secured rigidly
to said shaft, and a pawl on said gear to en-
gage sald ratchet-wheel, a driving-shaft hav-
ing a worm to engage said worm-gear, said
worm being mounted loosely on said shaft,

and a clutch splined to said shaft and adapted |

to be moved into or out of engagement with
said worm, substantially as specified. 10
In testimony whereof I have hereunto set

my hand this 27th day of February, A.D. 1897.

| ' GEORGE L. K. MORROW.

- Witnesses: |

-~ R. A. MorrOW,

PATL E. DAvIS.
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